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@ Preparation of aminosuiphonic acids and their derivatives.

@ A method for the preparation of a compound of the for-

mula:
/\\ _(Ch,) s0,Y
X |
C ~
\/ KH,

comprising reacting a nitrothiol of the formula:

/—\c/ (CHz)nSH
|

X

\\_/C\NOZ

with an active hydrogen compound of the formula HY
wherein Y represents the residue of the active hydrogen com-
pound after removal of an active hydrogen atom, X together
N with the carbon atoms to which it is attached, signifies a
carbocyclic or heterocyclic ring system and n is an integer of
from 0 to 3. The method is especially suitable for the prepara-
tion of orthanilic acid, its amides and esters and their ring
o substituted analogues.
1T The products are usetful as dyestuff intermediates.
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Thic invention relates to the preporaticn of
sminoevivhensc zeids and their cerivstivec.
Lecorcine to the invention, there is proviaed a

method fer ihe yreparstion of a compound of the formula:

/\ _— "‘72/ SO 1
\_/ ~

commrining rescting o nitrethiol of the formulz

with an active hydrogen compound of the formula HY vherein VY
represents the reszidue of the active hydrogen compound
after removal ¢f an active hydrogen atom, X together with
the carbon atoms to which it is attached, signifies a
carbocyclic cor heterocyclic ring sysiem and n is an integer
of from O to 3.

The active hydrogen compound HY is a compound
having an easily replaceable hydrogen’atom. Thus, it
is a typical nucleophilic reagent and examples of such
compounas include water, the product then being a sulphonic
acid; an alcochol or phencl, the product then bveing a
sulvhonic acid ester; an aliphatic or aromatic ihieol, the

procduct then being a thioester; a primary or secondary amine,
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the product then being a sulphonic acid amide; &
hydrosen halide, the product then being a culphonic acid
halide or an active methylene compound, the product tho
being a sulphonc.

Preferably, the compound HY is a compound in which
Y represents a radical of the formula -Ol, -OR' or -NR°RO
vherein R‘/l revresents an optionally substituted hydrocarbon

b -
i

. 2 R \
radical and cach of R® and R’ represents hydrogen or an

~

optionally substituted hydrocarbon radical. The reaction
. 1. .
roceeds particularly smoothly wvhen R is an aryl radical
2 . . . .
such as phenyl and vhen R is hydrogen or alkyl and R3 is

an alkyl, cycloalkyl or aryl radical.

The nitrethiol used as starting meterial may be
& carbocyclic or heterocyclic compound and mey be of
arometic or non-aromatic character. Examples of heterocyclic
compounds include those in which the -(CH ) SH and -0,
groups are attached to a 5- or 6-membered salurated or
unsaturated ring containing one or two hetero atoms; for
example nitrogen, oxygen or sulphur. Particularly
important carbocyclic nitrothiols are those of the benzene
series. Other substituents mzy be present in the rings
of either the carbocyclic or heterocyclic compouads in

addition to the —(CHz)nSH and -NO, groups.

The method of the invention is particularly useful
for the preparation of aniline-2-sulphonic acid (orthanilic
acid) and the amides and esters therecof and their ring
substituted analogues from 2-nitrothiophencl and its
ring substituted analogues. Examples of substituents
wvhich may be present in the benzene ring include halogen
atoms, for example chlorine, and lower alkyl, lower alkoxy;

nitro, acyl and trifluoromethyl groups.

»)

&



20

0025274

I D3 . 709%7

ther useful starting matcerisle include rnitrothiols

of the pyridine seriez and 2-nitrophenylmethencethiol.

3

The reacticn between the rnitrothiol and the

wr

compound LY is conveniently carried out by heating the

two compounds torether in appropriate amounts, ucing a

rutual solvent if recesczary. Evcmples of colvents wvhich
riay be used include lower allancls, tetrahydrofuran, cdioxan
znc cthyl acetzte. The reaction proceeds cmoothly at the
atmoepheric reflux temperztures of the above-mentioned
solvents but lover temncrgziures may be used ii desired.
The yield of product mey be increased by including an acid,
for cxample culrhuric or hydrochleric acid, in the reactien
rmixture.

Lfter completion of the reazction, the product
rzy be isolated from the solvent by filtratien in a very
ture form.  The products are uscful as chemical
intcrmediates, varticulerly as dyestuff intermediates,
especislly diazo components for use in the monufacture of
azo cdyes. 7

The inventicn is illustrated but not limited oy
the following Examples in which all parts and percentages

are by wveight.

Examnle 1

2-Nitro-6-chlorcthiophenol (1.89 parts) is added
to peroxide-freec 1,4-dioxan (26 parts) and water (1.2 parts)
at room temverature. The solution is heated to reflux
temperaturc (87-68°C) and held there for 10 hours. The
precipitated product is then isolated from the hot reaction
pixture by filtration, washed with hot dioxen, then with
acetone at room temperature and finully dried, giving
1.79 parts of purc 2-amino-b6-chlorobenzenesulphonic acid
(86.%% yield).
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Exaryle 2

2-Hitro-6-chiorothiophenol (1.89 parts) ic added
to ethanol (20 ports) and 31.5% hydrochloric acid (2.03 parte).
The solution is heated to reflux temperzture (78-80°C)
and mzintained for 2% hours. Vhite crystals are isolated

from the hot reaction mixture by filtration, washed with

of ~amino-5-

hot cthanol and dricd giving 1.5 part

N

ure

4]

’l

chlorcbenzenesulphonic acid.

2-Nitrothicphenol (1.55 parts)

e

1,h-dioxan (69 parts) and water (3.5 parts) and the

solution is refluxed for 7 hours. The white crystalline

product is isolated from the hot reaction medium by

Tiltration, washed with hot leth, then with acetone =at
b}

~

recw temperature and finally dried, giving 1.5 parts of pure

5
2-aminobenzenesulphonic acid (85.7% yield).

Examnle L

2-Nitrothiophenol (1.55 parts) is added to anisole
(31 parts) and water (12.8 partes) containing oxyethylated
stearic acid (0.1 part). The mixture is refluxed (95-100°C)
for 21 hours after which time the agueous layer is separated
and the water removed by evaporation to give 0.9y part of

pure 2-aminobenzenesulphonic acid.

The following Table gives further Examples of
sulphonic acids which may be prepared from the appropriate
nitrothiols using methods analogous to that described

in Example 1.

5 azdded to peroxide-iren
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camrle:

St:rtine naverinl

2-nitro-E-methylthiorhencl
2,6-d3nitrothiophenol
2-nitro~E-methoxythio-

thenol

Z2-nitro-L-chlorcthicrhenol
2-nitro-h-methylthiophenol
2,4-dinitrothiorhenol

2-nitro-bL-triiiuore-
methylthiorhenol

3-nitrobenzenhenone-Li-
thicl
2-nitro-5,6-dichloro-
thiorhenol

5-nitrcbe
thiol

zaldchyde-4-

Exzmple 15

0025274
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Preoduct

2-amino-6-methylbenzene
sulphonic acid

2-amino-6-nitrobenzene
culphonic acid

2-amino-6-retheoxybenzene
sulphonic acid
2~amino-bk-chlorobenzecne
sulphionic acid
2-amino-L-tiethylbenzene
sulphonic acid
Z-amino-L4-nitrobcnzene
sulpronic acid
2-amino-L4-trifluoro-
mcthylbenzene

sulphonic acid
3-aminobenzophenone-i-
sulphonic acid
2-amino-5,6-dichloro -
benzene sulphonic acid

3-aminobenzaldehyde-
L-sulphonic acid

2-Chloro-5-nitropyridine-6-thiol (1.9 parts) is added

to 1,4-dioxan (69 parts) and water (3.5 parts) and the

solution is refluxed (87-88°C) for 7 hours.

The white

cryst:iline vroduct is isclated by filtration from the hot

reaction mixture, washed with dioxan, then acetone and

dried giving 5-amino-2-chloropyridine-6-sulphonic acid.

Exvamnle 16

(103 parts) and N-ethylaniline (38 parts).

2-Nitrothiophenol (3.1 parts) is added to 1,L-dioxan

is hcld at 85-90°C for 18 hours.

The solution

The presence of 2-amino-

benzenesulrhon-N-cthylaniline in the reaction nixture is
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demonstrated by high performance ligquid chromatorrachy.

.

The product ig isclated by steam distilling the reactien

nixture to remove dioxan and H-ethylaniline giving a
partially solid product which, on stirring in water below:
iN°C rsives a pale fawn solid vhich is isolated by filtration

and dried.

Zxample 47

The procedure of Ixamrle 16 is repeated renlacing
the W-ethylaniline by an eguzl amount of H-methylcyclo-
hexylzmine. Tae product is 2-aminobenzcnesulphon-(H-

cyclohexyl-h-methyl)anide.

Evernle 18

2-Nitrothiophenol (6.2 parts) is added tc 1,4-dioxan
(206 parts) and vhenol (80 parts) and the soluticn is heated
to 85-90°C for 17 hours. The reaction mixture is added
to water (1000 parts) maintained alkaline with sodium
hydroxide. The crude product (4.6 parts) is filtered off
and weshed with water. Recrystallisation from ethancl
and water (1:1) gives 2-aminobenzene phenyl sulphonate as

a pure vhite solid.
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1. A rmethod for the ypreparation of a compcund of

the forrula:

C v
////_“\\C //,/(CHa)nyOEL
Y [
C
- \\\\\,_,//// ™ i

comprising reacting & nitrothiol of the formula:

e}
C
X l
X ~
\\_/ 1‘02

with an active hydrogen compound of the formula HY vherein ¥

represents the residue of the active hydrogen compound
after removal of an active hydrogen atom, X together with

the carbon atoms to which it is attached, signifies a

carbecyclic or heterocyclic ring system and n is an integer
of from O to 3.

2. 4 method according to claim 1 wherein Y reprcsents

& radicsl of the formula -OH, -OR' or -NR°R® vherein R
represents an cptionally substituted hydrocarbon radical and

each of R2 and R~ represents hydrogén or en optionally

substituted hydrocarbon radical.
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A A method according to clain 1 or cliaim 2 wheorein X
t

th the coxbon wtens to whiich it i &t

lad
I3
™
]
ct
-
'
(8}
+
-
1

denctes & benrene or pyridine ring.

L. A method zccording to claim 2 whercin the nitrothic]
is z—rnitroiniovhenol opticnally substituted in the benwone
ring ©y krlesen, lewer ealkyl, lower alkoxy, nitro, acyl

Lo v e+ Yrer
or triflucrone vll‘_v'.l..

O
N,
B
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